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 Introduction 
 
The focus of this IQP will be the development of an iDevice application used to streamline and 
enhance the laboratory learning process. This topic was chosen through a combination of desire 
to rework and reorganize the presentation of laboratory materials, especially within biology and 
chemistry laboratory work. As is, procedures, data collection, and tutorial videos remain 
fragmented and often inconveniently located in separate locations within MyWPI. In order to 
complete their laboratory work on time, students in these labs must spend time learning where 
these fragmented elements are, and how to juggle them effectively, rather than directly 
proceeding with the laboratory work, as well as disrupting the learning experience intermittently 
throughout the lab period. The proposed iDevice application attempts to take these disparate 
elements of laboratory material, and combines them into one streamlined and efficient 
experience for the student. 
 
In the last few decades education has undergone several significant revolutions. Prior to the 
Internet, students were somewhat physically tied to the education process: whether actually 
attending class, obtaining a copy of a recorded lecture, or attending a correspondence course and 
testing in a registered test-taking center. However, with the explosion of the Internet into the 
mainstream in the last fifteen years, the learning process has become somewhat delocalized; the 
learning materials can now be accessed from any computer with Internet access. As can be 
expected, this has resulted in learning at a distance, and degrees from reputable colleges can be 
obtained solely through online work. By 1997, the United States government launched the 
Advanced Distributed Learning Initiative. This program, headed by the Department of Defense, 
was tasked with the following goals: 
 Identify and recommend standards for training software and associated services 
purchased by Federal agencies and contractors. 
 Facilitate and accelerate the development of key technical training standards in industry 
and in standards-development organizations. 
 Establish guidelines on the use of standards and provide a mechanism to assist DoD and 
other Federal agencies in the large-scale development, implementation, and assessment of 
interoperable and reusable learning systems. 
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Since the time of its creation, the ADLI has “fostered the development, dissemination, and 
maintenance of guidelines, tools, methodologies, and policies for the cost-effective use of 
advanced distributed learning resource sharing across DoD, other Federal agencies, and the 
private sector. It has also supported research and documentation of the capabilities, limitations, 
costs, benefits, and effectiveness of advanced distributed learning” [1]. Additionally, the 
Initiative has resulted in the development of SCORM, the Sharable Courseware Object 
Reference Model, a common coding suite for all online-based education, down to website 
protocol, format and proper coding language applications for education sites to implement [2]. 
This format has since been widely adopted by both government agencies conducting delocalized 
training of its employees, as well as private corporations and educational institutions.  
By 2005, 55% of universities and colleges surveyed offered online undergraduate courses, and 
26% offered online graduate courses that adhered to the SCORM protocol [3] 
.In recent years, online sites like YouTube and GoogleDocs have allowed instructors to post their 
lectures and problem solutions online, and many universities have an equivalent video sharing 
program on campus; Massachusetts Institute of Technology has gone so far as release the 
majority of MIT class content to the Internet under the OpenCourseWare header 
(http://ocw.mit.edu/about/). While these developments have tremendously increased the potential 
of distance learning, the same tools can and have been tweaked to provide valuable advantages to 
the on-campus university experience. 
As referenced above, many of the tools and resources needed by students are kept in separate 
locations electronically. As a result, a successful student must also learn to utilize these disparate 
tools in an intelligible manner in order to succeed academically, as well as learning the academic 
material itself. Keeping track of updated course information is often difficult when the possible 
changes can be found in your e-mail inbox, course notifications given by university electronic 
class management sites or in a class GoogleDocs account. It becomes even harder to manage 
when some classes use different combinations of the aforementioned notification systems. While 
class management sites like Blackboard collate class information, video lectures, and links in a 
single location, there is little communication between the disparate elements. This 
disorganization is seen most explicitly in the WPI laboratory experience as students must use 
GoogleDocs to store class data for analysis, view laboratory technique videos online via 
Blackboard or other media streaming websites, and stay updated on lab dates and actual lab 
procedure through e-mail or posted notifications on MyWPI itself. However, recent progress in 
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the availability of online devices allows for a number of possible solutions;  why not keep all the 
relevant class data in a single location, and why not ensure all the tools required for a laboratory 
project are located within the same, easy to navigate system? 
 
By streamlining the laboratory materials and resources, instructors and students would be able to 
jump directly into the lab work. Additionally, with the inclusion and increased ease of use of 
video tutorial material attached to the written procedure, students would be less prone to wasting 
resources through unclear procedure. While it would be possible to streamline the laboratory 
process in a new program on a laptop or personal computer, there is little incentive to do so: a 
laptop or personal computer has the computing power to juggle all possible material, while also 
allowing students to access the Internet and possibly disturb the focus of the learning. 
Additionally, not all students possess laptops or personal computers that can easily be 
transported across campus. However, with the recent explosion of cell phones into the young 
adult market, only 0.2% of college age students do not own a personal cell phone [4]. Many of 
these cellphones have the hardware and software potential of smaller computers in their own 
right, and can access the Internet, like the iPhone, in its fourth iteration on the market. In spring 
2009, a quantitative survey conducted by the EDUCAUSE Center for Applied Research of 
nearly 32,000 college freshmen at 115 educational  institutions  found that 51% of all 
undergraduates already possessed a web-enabled smartphone, and another 12% of respondents 
were planning on purchasing a web-enabled phone in the next year [5]. With this information in 
mind, and the fact that smart phones now constitute more than a third of all phones owned by 
young adults from the ages of 15-24 [6], make mobile computing devices the clear choice for the 
next generation laboratory experience. Interestingly, only 27% of college students owned 
smartphones as February 2009; it appears that college age students have been the fastest to adopt 
new mobile device [4]. Even further, 90% of students that reported possessing a smartphone 
actually used their phone’s Internet functionality on a regular basis [4]. They possess the 
hardware and software to facilitate such a streamlined experience, they allow the student 
complete freedom to review laboratory information through applications, access to school 
websites, streaming video sites like YouTube, and more importantly, are already owned by a 
large proportion of the student body.  
 
In the last few years, smartphones like the iPhone and the Android have entered the mobile 
device market, and enjoyed explosive growth. In Q2 2008, total smartphone penetration in the 
US was at 10%, and it’s been projected by the market research group Nielsen that penetration 
rates will pass 50% in 2011 [7], an astounding amount of growth in only three years. 
It’s an easy prediction to make that smartphone usage will continue to grow explosively 
especially as mobile programming languages continue to become easier to use, or go completely 
open source, like Google’s Android operating system or Nokia’s Symbian operating system. The 
potential uses for such devices have only just begun to be explored, as evidenced by the success 
of Apple’s App Store for its iPhone and iPad; the store “opened” on July 10th, 2008 with roughly 
500 applications, and as of June 7
th
, 2010 there were well over 220,000 applications available for 
purchase. In the first four days of the App Store’s existence, over ten million applications were 
downloaded [8], and over $1 billion dollars have been paid out to iDevice application 
developers, as reported by Steve Jobs at the annual Apple developer’s conference last June. [9].  
It should be noted, however, that the presence of educational applications and functionality on 
smartphones has been traditionally limited, hindered by the relatively slow development of 
internet capability among mobile network carriers [10]. As of February 2010, educational 
applications presented only 2% of Apple App Store profits, while game apps accounted for 
nearly 60% of total developer profits [11]. The lack of educational services in mobile 
smartphones may be due to the fact that most mobile services view educational applications to be 
a non-profitable market, but the recent success of a Stanford team of programmers suggests that 
just like the early days of the Internet, it only takes a creative approach and a good idea to 
monetize a previously non-profitable service. In particular, apps like BirdSight have been able to 
monetize services to niche markets, i.e. bird watchers, allowing them to catalogue and share their 
bird sightings with other enthusiasts who have also purchased the application [13]. 
 
A little over a year ago, a team of programmers from Stanford wrote a smartphone application 
called iStanford, a collection of Stanford resources like campus map, course guide, and staff 
directory. Since that time, the application has seen an enormous explosion in usage, as well as 
the addition of several new features, like an interactive map, and real-time scores of Stanford 
sports games. The program was so successful that the team was approached by Duke University 
to apply the same treatment; DukeMobile was released March 2009. The seamless packaging of 
university information allows the student to stay updated with all relevant campus information; 
all in the same program [12]. 
 
The programming kit used by the Stanford team was the iPhone Software Development Kit, a 
powerful suite of versatile programming languages. In practice, the suite allows you to program 
the same commands in any number of ways, allowing the programmer to use the strengths of 
each programming language, and avoid many of the weaknesses. Our IQP team used the same 
SDK to create an application similar to the iStanford application. Where iStanford was a general 
campus information suite, our application will be used at the classroom and laboratory level, 
allowing students to quickly and efficiently use the laboratory or class data. With biology labs in 
mind, the application has been designed to allow students to quickly scan through multiple 
sections of the procedure simultaneously, minimizing error, as well as providing links to online 
tutorial videos.  
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 Methodology 
 
Programming for the iPhone SDK was very easy to learn and use . A person with little to no 
programming can pick up App Building for the iOS quickly. There are two ways to learn how to 
use the Xcode platform and Interface Builder: iOS Programming Guides and online blogs/video 
tutorials from other App Development. The importance of efficient coding and Interface Layout 
cannot be stressed enough due to the iOS's need for efficient and correct coding. Without it, the 
application will crash and fail to work. 
  
The typical development cycle for applications usually has around (for the time used in 
development) 25% testing, 25% debugging, 45% coding and 5% designing. In the iPhone 
development process the cycle goes 8% testing, 17% debugging, 17% coding and about 58% 
designing. The reason for this is because of the SDK package. The integrated use of the Interface 
Builder and the Xcode platform allows an organized union of coding and design that can save 
much of the agony of straight coding.  
  
The first step taken in developing the application was to decide what the application needed to 
do. This is an extremely crucial point in developing, considering Apple informs developers of the 
apparent 58% of the development process will be design. The key is functionality and simplicity. 
For example, iPhoto on the iPhone is “Just for sharing digital photos”. The five-word description 
of the application literally explains its function. The group’s statement was to create an 
application that “Organizes laboratory procedures for iPhone/iPad use”. 
 
The design for the interface of the application was a UITabBar. This interface allows the user to 
have a bar at the bottom of the screen that has multiple tab bar buttons. Every tab bar button 
loaded a view that was created in another file and then uploaded to its respective tab bar. The 
first tab contained the WPI logo and the course and lab number on a static background. The 
second tab contained the procedures of the lab, which were placed in scrollable text view and a 
static background. The third contained all three safety procedures in scrollable text view with the 
WPI logo and a static background. 
  
In preparation of the project, a multitude of coding books were read to increase the groups 
knowledge of programming in the C++, Cocoa touch, and Objective C languages which we 
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would be spending a lot of time with during the development of the application [11-20]. The next 
step was to figure out how to set up with Apple’s Development Program so that testing and 
device use could be done when it was time. The group needed to become aware of the uses and 
tools of the SDK(Software Development Kit), Xcode, and Interface Builder. 
  
The SDK contains all the libraries of information that Apple gives to developers. Every platform 
has an SDK package, for instance, there is also an Android SDK. For Apple and iOS platforms, 
it contains all the coding languages(C++, Objective C, Cocoa Touch, Java, etc.) and Interface 
Builder tools so that you can access it all with ease. Xcode uses the IDE or “Integrated 
Development Environment” which was designed to considerably reduce the amount of time you 
would spend coding on most of other platforms. It organizes all the files that are in the project in 
a list on the left side of the program and each file can be accessed and opened in another screen 
for editing and whatnot. The Interface Builder application allows the programmer to design the 
user interfaces in a graphical nature. In other words, it allows the programmer to visually place 
and organize all the interface options on a screen instead of having to code in the exact locations 
of the various interface options. This takes a large portion of the coding process out of the loop 
and allows the programmer to concentrate on the design of the user’s application. The Interface 
Builder works in unison with Xcode, allowing any actions or objects written in the code to be 
linked and hierarchically connected with the user options (i.e. - a Button that is connected to an 
action called in the code).   
  
Most of the preparation was going through each book and doing sample applications so we could 
become aware of all the options and procedures that needed to be done for the lab application to 
become what it is today. The format was finally decided to be a UITabbar application. This took 
going through various online resources that varied from video tutorials of step-by-step processes 
to online articles with the sample code and written explanations of their process  [21-23]. These 
resources were the most valuable because of their relevance to the project and use of simplified 
coding and to allow the app to run effectively 
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 Design 
 
The lab app initially was intended to be a tab bar application with an opening WPI log-in screen, 
a tab for each section of procedures, another tab for safety videos and then a tab at the end to 
insert data into either a Google document or blank page to type into. Due to the lack of 
programming knowledge, the group wasn’t able to create an application with that much variety. 
The iPhone SDK is programmed to shutdown and restart if the program can’t handle the 
processing so good and efficient coding is required for such a multi-layered app. Instead the 
group went with simplicity: a tab bar application that organizes the lab material in a new mobile 
platform. 
 
The group decided on the BB2901 Lab 1. This was due to its simple lab procedure, which 
included using pipettes and waiting for bacteria to form. This lab was also good to test with 
because the design of the application could be simple and the lab could be tested relatively 
quickly and wouldn’t waste lab materials either. The design for the BB2901 Lab 1 included one 
tab for the opening screen, one tab for both procedures, and a third tab for Safety Instructions in 
lab procedures. This design choice was made so that a series of tab applications could be made, 
and each one adjusted to its procedure and material respectively. Once again, the lack of coding 
knowledge and speed at which the group could learn at was not suitable for the time given for the 
project. The final design was meant to provide a usable test app that can provide the basics of 
mobile-platformed lab material to the lab procedure and give us a chance to test it with lab 
students and gauge the interest on this new laboratory format for procedure and preparation.  
 
The opening screen tab included a WPI logo banner with the lab name and section. This tab was 
meant to be a simple title screen, informing the user of the lab and section. The procedure tab 
was where the procedures were placed. The purpose of this tab was to organize the procedures 
separately and allow the user to scroll through the text and access all the procedures for the lab 
on one tab. For this lab, it happened to be two vertically placed scroll text views that could be 
scrolled and set individually to keep ones place in the procedure. The safety screen tab included 
all three documents on safety procedures while in the laboratory. The purpose of this was to 
allow all users to have the safety procedures available to them at all times instead of printed out 
and hopefully in their notebooks. It was designed with the WPI logo at the top, and the three 
documents organized in a scrollable view for each document.  
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 The final design was the most effective design that we had decided on because of its simplicity 
towards the organization of the lab resources and procedures so that users only have to run one 
application on their mobile platform to access over 30 pages of paper material. In the Apple 
Development Design process, this app’s action is clearly defined by the statement: a tab bar 
application that organizes the lab material in a new mobile platform. 
 
For testing purposes we had uploaded the lab application on the iPad, iPhone 4, two iPhone 3G’s 
and two iPod Touches. This way we could have our test subjects test the app on a variety of iOS  
 
 
 
  
Testing 
 
The first test was done with the previous version of the app. The differences included no button 
on the title page, and an error that occurred when the user double tapped the text in any text 
view. The error was that the iOS keyboard was called upon with no way to exit the keyboard due 
to the design. The first test was conducted by six volunteers who had never taken the lab course, 
but were familiar with the lab process before. They were to test the applications functionality and 
format and then indicated whether they would like to use this format for lab sessions.  The appeal 
on the format was a mixture of yes and no’s while two issues were evident: The iOS keyboard 
issue was to be solved and the title page needed direction from the user to the tabs on the bottom.  
 
The keyboard issue was solved by making sure the text views were un-editable; they were 
previously selected to be editable. This allowed the keyboard to be accessed but with no option 
programmed in to allow the board to be exited. The button was added to attract the user’s 
attention to the bottom of the screen. The button itself has no action but is still press-able. Now 
that the app was user-ready it was time to start the second round of testing which would involve 
the lab. 
 
The second test was done in the laboratory with seven volunteers who were all involved in the 
biology major. We allowed them to conduct the test and use the devices in the same environment 
as the lab would provide. They used water in the test lab and didn’t have to wait for the 
incubation process so that the testing could be done in under an hour. The results from the 
surveys were very informative and in favor of the new mobile platform for laboratory 
procedures. 
 
At the end of the testing process, we decided that there is in fact a place in our laboratories for 
mobile applications that organize the procedures. This decision could lead to paper-less lab 
sessions and a market for college level laboratory mobile platforms. Hopefully a group of CS 
Majors can take the progress we ended with and create a series of lab applications that will 
become standard in our laboratory classes. 
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Results 
 
A preliminary study was conducted in order to assess different aspects of the application. Six 
WPI students of various non-biology majors were iven either an iPhone or an iPad and asked to 
navigate through the application. After reviewing the application for a period of twenty to thirty 
minutes, they were asked to complete a short survey (Appendix 1). Figures 1-5 give a visual 
representation of the responses to the first five questions of the survey. Each number on the x-
axis corresponds to one of the six survey participants. The numbers on the y-axis correspond to 
how they ranked each category, with one representing “not at all” and five representing “very”. 
The categories are ease of use, ease of navigation within the application, aesthetics, relevance to 
labs, and preference of the application to written lab documents. Each question was ranked on a 
scale of 1 to five. A response of 1 indicates below average, 5 indicates above average, and 3  
indicates average. Responses were presented on a  five point Likert scale where 1 indicates “not 
at all” and 5 “very. 
 
 
Figure 1:  Ease Of Use. Results for each individual tester are shown. Ease of use is a 
representation of how easily the participants could make effective use of the application.  
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 Figure 2: Ease Of Navigation. Results for each individual tester are shown . Ease of navigation is 
a representation of how easily the participants could make navigate through the separate portions 
of the application. 
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Figure 3: Aesthetically Pleasing. Results for each individual tester are shown. Aesthetically 
pleasing is a representation of how attractive the participants found the application. 
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Figure 4: Relevance to Labs. Results for each individual tester are shown. Relevance to labs is a 
representation of how relevant the participants found the application to the performance of 
laboratory procedures. 
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Figure 5: Preference to Printed Documents. Results for each individual tester are shown. 
Preference to printed documents indicates whether or not the participants prefer the lab 
application or printed documents. 
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After reviewing the survey results, the app was updated. Since the biggest issue was the 
keyboard appearing and causing the app to reset, this was addressed first. The code was changed 
so that the user was no longer able to edit the text, although they are still able to copy text for 
later use. Some participants were also confused by the first tab and what it was for. In order to 
make it clear that it was just a title page, a button was added that tells you to use the tabs below 
to navigate through the app. 
 
Once the app was updated, a survey of seven biology majors was scheduled. In order to address 
certain information that didn’t pertain to the non-biology participants, the survey was updated. 
The original five questions as mentioned before were kept, but three more were added. The 
survey asks if the application helped in completing the lab, if the device physically interfered 
with lab proceedings, and whether or not it would be possible to operate the device while 
wearing latex gloves and goggles. The following charts (Figures 6-13) give a visual 
representation of the first eight questions. 
 
Figure 6: Ease Of Use. Results for each individual tester are shown. Ease of use is a 
representation of how easily the participants could make effective use of the application. 
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Figure 7: Ease Of Navigation. Results for each individual tester are shown . Ease of navigation is 
a representation of how easily the participants could make navigate through the separate portions 
of the application. 
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Figure 8: Aesthetically Pleasing. Results for each individual tester are shown. Aesthetically 
pleasing is a representation of how attractive the participants found the application. 
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Figure 9: Relevance to Labs. Results for each individual tester are shown. Relevance to labs is a 
representation of how relevant the participants found the application to the performance of 
laboratory procedures. 
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Figure 10: Preference to Printed Documents. Results for each individual tester are shown. 
Preference to printed documents indicates whether or not the participants prefer the lab 
application or printed documents. 
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Figure 11: Helpfulness in Lab Completion. Results for each individual tester are shown. 
Helpfulness in Lab Completion indicates how helpful the participants found the application in 
completing the procedure. 
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Figure 12: Possibility of Use without Interference. Results for each individual tester are shown. 
Possibility of use without interference indicates how much  
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Figure 13: Effective Operation with Lab Safety. Results for each individual tester are shown. 
Effective operation with lab safety indicates how easily the application can be used while 
wearing latex gloves and safety goggles. 
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The results from the bio majors were much more favorable than the results from the non-bio 
majors. Although the two tests used slightly different versions of the application, they are similar 
enough to be able to compare the different answers from the test participants. The main changes 
involved the interface of the application, and the difference in results is clear from the two 
separate tests. The statistics in the following table (Table 1) were calculated using Minitab 
software. The table shows the average score for each category as well as the standard deviation. 
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Table 1: Results from Application Evaluation 
 
 Bio Majors Non-Bio Majors 
Mean Std Dev Mean Std Dev 
Navigate 3.7 0.7 3.1 1.1 
Interface 4.2 0.4 3.3 1.0 
Aesthetic 4.0 .8 2.3 1.2 
Relevance 4.5 .5 4.6 0.5 
Preference 3.5 1.6 3.1 1.6 
Completion 4.4 0.9 N/A N/A 
Interference 4.4 0.9 N/A N/A 
Operation 4.4 1.1 N/A N/A 
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Discussion 
 
There are a few conclusions that can be drawn from the responses of these lab tests. There are 
mixed reviews about the navigation of the application, but in general it seems that people did not 
find it very easy to use. Similarly, the interface was confusing to some. Aesthetically speaking, 
the app did not appeal to the survey participants. Relevance, however, received very high ratings, 
which indicates that the participants think the app would be helpful in a lab setting. Preference 
had the widest range of reviews, which is not surprising. Even if the app is easy to use, some 
students may still prefer using paper copies.  
 
The last three questions of the survey were open response. The first asked what part of the app 
was difficult to use, the second asked what the participant liked about the app, and the third was 
features that should be included in the app that currently are not. 
 
One of the most prevalent complaints received on the application was the fact that the lab 
procedure could be edited, and when the keyboard was brought up the application had to be 
reset. Most subjects also commented on the spacing and size of the text when it was displayed on 
the iPhone. Due to the small nature of the device, many of them suggested dividing up the 
procedure into smaller sections in order to allow room for larger text font.  There were also 
complaints that navigating through the three different on the bottom of the app was not intuitive.  
 
Generally speaking, most of the survey participants liked that the iPhone app eliminated the need 
for paper copies of the lab. It was also noted that including the lab safety procedures was helpful 
as well, as it is not a document that students normally bring to class. In addition, the survey 
participants were pleased that you could return to any point in the lab at any time as well as 
scroll through the text. 
 
Each participant had multiple suggestions for ways to improve the app. A common theme was 
the inclusion of media in the application, i.e. being able to open and view videos. One participant 
suggested a reference sheet that includes information pertaining to various laboratory procedures. 
It was also suggested that a calculator be included in the app as a separate tab. It was also noted 
that more visuals, specifically pictures of the lab equipment and of a person performing the 
procedures, would be helpful 
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 The data for the non-biology majors is not as consistent as the data for the biology majors. All of 
the standard deviations, excluding relevance, are over 1. This could be attributed to a few 
different factors. The participants of the first survey were from multiple different majors, so their 
opinions on how lab proceedings should work are most likely variable. They were also not using 
the device in a lab, which makes determining the usefulness of the app difficult. Preference has 
the highest standard deviation in both groups. This is to be expected, because even if a subject 
liked the app, they might still want to be able to use printed documents. 
 
Reading the text was still an issue with the second test group. The two most prevalent complaints 
were that very little of the lab procedure could be seen at one time and that the boxes for the text 
were too small. This is an issue that will most likely continue to present itself due to the small 
nature of the device and its screen. Another concern was an inability to input data. The lab 
questions are displayed in the text, but there is currently no way to enter any answers. Hyperlinks 
to online resources cannot be directly clicked on in the app, they must be opened separately. This 
presented a problem for participants because they had to switch back and forth between the app 
and a web browser.  
  
When asked what the participants liked about the app, almost all of them responded that it was 
simple and easy to use. The entirety of the app is fairly intuitive and even somebody with no 
experience with the device could operate it. Several participants also noted that it was more 
convenient to have than paper due its compact size and condensed procedure.  
  
The most common suggestion for improving the app was to include a way to enter data, whether 
it is Google Docs or some other medium. It was also recommended that a way to take notes and 
highlight certain areas be added. One participant noted that being able to click on words such as 
“spectrophotometer” should bring up a popup screen that defines what it is as well as display its 
location in the lab.  
 
When asked to compare the app to printed documents, there were mixed reviews. A few 
participants preferred the app, although it was mentioned that there is always the possibility of 
accidentally damaging the device. A few people were frustrated with the fact that you cannot 
take notes with the app, and as such they preferred printed documents.  
  
The testing portion of the project was very informative. The first round of testing allowed the 
group to tackle any user errors and fix the application if thereir were any flaws in the design. The 
results helped us find the iOS keyboard glitch and clarified the user’s confusion on the 
introduction tab. The second round of testing gave us a good input of the students who would be 
using this format in their future labs. The results proved fruitful, as the surveys showed that if 
they were given the choice between paper and mobile procedures, they would like to see the 
format in future labs. 
 
 
 
 
 
 
 
 
 
 
  
 Conclusion 
 
The creation of this application took on various stages of design, coding, and resource searching 
to become a reality. Coding as a language is vast and ever growing, as more and more 
programmers are able to create and design almost anything they want. The process to learn how 
to effectively use the language to create what you want is painful at best. It is best described as 
“hitting your head against a wall until finally the answer is clear, either by someone else or a 
break through in your coding know-how.” Unfortunately, the entire process was like this because 
of the group’s lack of coding knowledge. A programmer with decent coding knowledge would 
be able to tackle the SDK with ease. Most of the programmer’s adjustment would be with the 
layout of Xcode and the various attributes in the Inspector inside the Interface Builder 
[Appendices A-G]. 
  
The design portion of the lab application involved a number of steps. The hardest step in our 
design was narrowing down a definition of what we wanted our application to do. The simplicity 
of this process was realized when the group decided to throw out the original proposal and start 
from scratch. The group wanted to do an application that did too much for what our project was 
trying to do. We wanted a solution to the mobile lab procedure without actually having the 
knowledge to do so. So instead the group came to the decision to test the usefulness and appeal 
of an iOS platform in a simple lab procedure. The design statement states our mission statement: 
“a tab bar application that organizes the lab material in a new mobile platform”. 
  
The coding portion of the lab application was done in various stages. The first stage was basic 
and included simple theory and knowledge of the various coding languages. This included online 
resources, print resources and meetings with some of the CS professors at WPI who are 
knowledgeable in mobile platform languages and procedures. The most helpful were the online 
tutorials and videos that went step-by-step, explaining the reasoning for their process. These 
resources were able to identify the problems the group was having in the coding, as opposed to 
most of the print, which would skim over the basics and not go into much detail about 
programming variety and what you can actually do with a sample program. 
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The resource searching for the lab application was a give-and-take of good and bad. The 
application wanted hasn’t been done by anyone yet, so most of the issues that arised were new 
and unfound on the Internet. For most Internet sources, the discussion was of sample applications 
and did not delve into any variations of the application at all. Instead it was more of a discussion 
of the process and coding understanding. Most discussion boards were over a year old and were 
done on older versions of the iOS SDK. The SDK sample applications provided by the 
Developer program at Apple were also out of date, leading the group to use intuition to bridge 
the gaps between the upgraded and older screenshots and procedures. All in all, the resources 
were key to the advancement of the application to its current status. 
 
The application was created to start the introduction of mobile lab procedures in WPI lab 
sessions. The goal after this project was for another group to continue the process and create a 
series of lab applications that are on a mobile platform. This would entail a group with superior 
coding knowledge so that they can really make it user friendly and a more advanced application. 
The future goal is for WPI to actually implement and create an application that students can 
access when they sign up for the class. They will be able to have their lab information and 
procedures on their mobile phones and they can access it at anytime in order to prepare for the 
lab session.  
 
Given the results of both surveys, the application certainly has potential for use in labs. There 
was a good amount of positive feedback from both groups, especially considering that it is just a 
prototype. There are still many things that can be added and improved upon, which is apparent 
from the open response questions. Based on the data that was gathered, it is fair to say that smart 
phone usage in the laboratory is a real possibility. 
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Appendix A: FirstViewController.h 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
// 
//  FirstViewController.h 
//  IQPgamma 
// 
//  Created by Alexander G. Orphanos on 11/4/10. 
//  Copyright Worcester Polytechnical Institute 2010. All rights reserved. 
// 
#import <UIKit/UIKit.h> 
@interface FirstViewController : UIViewController { 
} 
@end  
 
Appendix B: IQPgammaAppDelegate 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
//  IQPgammaAppDelegate.h 
//  IQPgamma 
// 
//  Created by Alexander G. Orphanos on 11/4/10. 
//  Copyright Worcester Polytechnical Institute 2010. All rights reserved. 
// 
#import <UIKit/UIKit.h> 
@interface IQPgammaAppDelegate : NSObject <UIApplicationDelegate, UITabBarControllerDelegate> { 
    UIWindow *window; 
    UITabBarController *tabBarController; 
} 
@property (nonatomic, retain) IBOutlet UIWindow *window; 
@property (nonatomic, retain) IBOutlet UITabBarController *tabBarController; 
@end 
Appendix C: FirstViewController.m 
 
 
 
 
 
FirstViewController.m 
//  IQPgamma 
//  Created by Alexander G. Orphanos on 11/4/10. 
//  Copyright Worcester Polytechnical Institute 2010. All rights reserved. 
#import "FirstViewController.h" 
@implementation FirstViewController 
/* 
// The designated initializer. Override to perform setup that is required before the view is loaded. 
- (id)initWithNibName:(NSString *)nibNameOrNil bundle:(NSBundle *)nibBundleOrNil { 
    if ((self = [super initWithNibName:nibNameOrNil bundle:nibBundleOrNil])) { 
        // Custom initialization} 
    return self;} 
*//* 
// Implement loadView to create a view hierarchy programmatically, without using a nib. 
- (void)loadView {} 
*//* 
// Implement viewDidLoad to do additional setup after loading the view, typically from a nib. 
- (void)viewDidLoad { 
    [super viewDidLoad];} 
*//* 
// Override to allow orientations other than the default portrait orientation. 
- (BOOL)shouldAutorotateToInterfaceOrientation:(UIInterfaceOrientation)interfaceOrientation { 
    // Return YES for supported orientations 
    return (interfaceOrientation == UIInterfaceOrientationPortrait);} 
*/ 
- (void)didReceiveMemoryWarning { 
 // Releases the view if it doesn't have a superview. 
    [super didReceiveMemoryWarning]; 
 // Release any cached data, images, etc that aren't in use.} 
- (void)viewDidUnload { 
 // Release any retained subviews of the main view. 
 // e.g. self.myOutlet = nil;} 
- (void)dealloc { 
    [super dealloc];} 
@end 
 
Appendix D: IQPgammaAppDelegate.m 
//  IQPgammaAppDelegate.m 
//  IQPgamma 
// 
//  Created by Alexander G. Orphanos on 11/4/10. 
//  Copyright Worcester Polytechnical Institute 2010. All rights reserved. 
// 
#import "IQPgammaAppDelegate.h" 
@implementation IQPgammaAppDelegate 
@synthesize window; 
@synthesize tabBarController; 
#pragma mark - 
#pragma mark Application lifecycle 
- (BOOL)application:(UIApplication *)application didFinishLaunchingWithOptions:(NSDictionary *)launchOptions 
{     
    // Override point for customization after application launch. 
    // Add the tab bar controller's view to the window and display. 
    [window addSubview:tabBarController.view]; 
    [window makeKeyAndVisible]; 
    return YES; 
} 
- (void)applicationWillResignActive:(UIApplication *)application { 
    /* 
     Sent when the application is about to move from active to inactive state. This can occur for certain types of 
temporary interruptions (such as an incoming phone call or SMS message) or when the user quits the application and 
it begins the transition to the background state. 
     Use this method to pause ongoing tasks, disable timers, and throttle down OpenGL ES frame rates. Games should 
use this method to pause the game. 
     */ 
} 
- (void)applicationDidEnterBackground:(UIApplication *)application { 
    /* 
     Use this method to release shared resources, save user data, invalidate timers, and store enough application state 
information to restore your application to its current state in case it is terminated later.  
     If your application supports background execution, called instead of applicationWillTerminate: when the user 
quits. 
     */ 
} 
- (void)applicationWillEnterForeground:(UIApplication *)application { 
    /* 
     Called as part of  transition from the background to the inactive state: here you can undo many of the changes 
made on entering the background. 
     */ 
} 
- (void)applicationDidBecomeActive:(UIApplication *)application { 
    /* 
     Restart any tasks that were paused (or not yet started) while the application was inactive. If the application was 
previously in the background, optionally refresh the user interface. 
     */} 
 
  
 
- (void)applicationWillTerminate:(UIApplication *)application { 
    /* 
     Called when the application is about to terminate. 
     See also applicationDidEnterBackground:. 
     */} 
#pragma mark - 
#pragma mark UITabBarControllerDelegate methods 
/* 
// Optional UITabBarControllerDelegate method. 
- (void)tabBarController:(UITabBarController *)tabBarController didSelectViewController:(UIViewController 
*)viewController { 
} 
*//* 
// Optional UITabBarControllerDelegate method. 
- (void)tabBarController:(UITabBarController *)tabBarController 
didEndCustomizingViewControllers:(NSArray *)viewControllers changed:(BOOL)changed { 
} 
*/ 
#pragma mark - 
#pragma mark Memory management 
- (void)applicationDidReceiveMemoryWarning:(UIApplication *)application { 
    /* 
     Free up as much memory as possible by purging cached data objects that can be recreated (or reloaded from 
disk) later. 
     */ 
} 
- (void)dealloc { 
    [tabBarController release]; 
    [window release]; 
    [super dealloc]; 
} 
@end 
 
Appendix E: tabbartestAppDelegate.h 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
// 
//  tabbartestAppDelegate.h 
//  tabbartest 
// 
//  Created by MacBook Pro on 1/30/10. 
//  Copyright Apple Inc 2010. All rights reserved. 
// 
#import <UIKit/UIKit.h> 
@interface tabbartestAppDelegate : NSObject <UIApplicationDelegate, UITabBarControllerDelegate> { 
    UIWindow *window; 
    UITabBarController *tabBarController; 
} 
@property (nonatomic, retain) IBOutlet UIWindow *window; 
@property (nonatomic, retain) IBOutlet UITabBarController *tabBarController; 
@end 
 
 Appendix F: tabbartestAppDelegate.m  
 
 
 
 
// 
//  tabbartestAppDelegate.m 
//  tabbartest 
// 
//  Created by MacBook Pro on 1/30/10. 
//  Copyright Apple Inc 2010. All rights reserved. 
// 
#import "tabbartestAppDelegate.h" 
@implementation tabbartestAppDelegate 
@synthesize window; 
@synthesize tabBarController; 
- (BOOL)application:(UIApplication *)application didFinishLaunchingWithOptions:(NSDictionary *)launchOptions {     
    // Add the tab bar controller's current view as a subview of the window 
    [window addSubview:tabBarController.view]; 
    [window makeKeyAndVisible]; 
 return YES; 
} 
- (void)tabBarController:(UITabBarController *)tabBarController didSelectViewController:(UIViewController 
*)viewController { 
} 
/* 
// Optional UITabBarControllerDelegate method 
- (void)tabBarController:(UITabBarController *)tabBarController didEndCustomizingViewControllers:(NSArray 
*)viewControllers changed:(BOOL)changed { 
} 
*/ 
- (void)dealloc { 
    [tabBarController release]; 
    [super dealloc]; 
} 
@end 
 
Appendix G: IQPgamma_Prefix.pch 
 
 
 
 
 
  
// 
// Prefix header for all source files of the 'IQPgamma' target in the 'IQPgamma' project 
// 
#ifdef __OBJC__ 
    #import <Foundation/Foundation.h> 
    #import <UIKit/UIKit.h> 
#endif 
main.m 
// 
//  main.m 
//  IQPgamma 
// 
//  Created by Alexander G. Orphanos on 11/4/10. 
//  Copyright Worcester Polytechnical Institute 2010. All rights reserved. 
// 
#import <UIKit/UIKit.h> 
int main(int argc, char *argv[]) { 
    NSAutoreleasePool * pool = [[NSAutoreleasePool alloc] init]; 
    int retVal = UIApplicationMain(argc, argv, nil, nil); 
    [pool release]; 
    return retVal; 
} 
 
Appendix H: MainWindow.xib 
 
H-1)Tab Bar Controller: View(loaded from “FirstView”) and attributes from Inspector 
 
 
 
 
 
 
 
 
 
 
 
 
H-2)TabBar Controller: View(loaded from “SecondView”) and attributes from Inspector 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
H-3) Tab Bar Controller: View(loaded from “ThirdView”) and attributes from Inspector 
 
 
 
 
 
 
 
 
 
 
 
 
H-4) FirstView.xib(view and UI properties) 
 
H-5) SecondView.xib(view and UI properties) 
 
H-6) ThirdView.xib(view and UI properties) 
  
H-7) Icons (Glyphish.com) 
  50-beaker.png 
  91-beaker-2.pmg 
    92-test-tube.png 
 79-medical-bag.png 
H-8) IQPLabAPP.png 
 
H-9) IQPgamma-Info.plist 
H-10) wpi_logo.png 
 
 
 
 
 
 
